JP61-066303 



DERWEIMT 



THOMSON SCIENTIFIC 



MACHINE-ASSISTED TRANSLATION (MAT): 



4p* 



(19) mnm] 
B*a#fF^(jp) 

(12) i&nmn 
(11) i^rm^-] 

m 61-66303 

(51) mnm^m^Am 

H01B 1/16 
C09D 5/24 
H05K 1/09 



immm 



(19)[ISSUING COUNTRY] 

Japanese Patent Office (JP) 



Laid-open (kokai) patent application number (A) 

(11)[UNEXAMINED PATENT NUMBER] 

Showa 61-66303 



(51)[The 4th edition of International Patent 
Classification] 

H01B1/16 
C09D 5/24 
H05K 1/09 

i 

[Identification symbol] 



8222-5E 
6516-4J 
6679-5F 

(43) 

Bgfp 61 ^(1986)4^ 5 0 

[*W©ft] 1 
[±JC«] 5 

(54) mw<D%m 

(21) [UJK**] 
Bg 59-187067 



[An Internal arrangement number] 

8222-5E 
65 16-4 J 
6679-5F 

(43)[DATE OF FIRST PUBLICATION] 

April 5th, Showa 61 (1986) 

[EXAMINATION REQUEST] 

UNREQUESTED 

[NUMBER OF INVENTIONS] One 
[NUMBER OF PAGES] Five 
(54)[TITLE] 

The electroconductive paste for thick films 

(21)[APPLICATION NUMBER] 

Showa 59-187067 



(22) itams } 



(22)[DATE OF FILING] 



00/10/30 



1/12 



(C) DERWEIMT 



JP61 -066303 derwent 

* .. 

THOMSON SCIENTIFIC 

Bg 59(1984)9 J? 6 0 Showa 59 (1984) September 6th 

(72) (72)PNVENT0R] 

[ft*] -SSijE— Shoichi Tosaka 

[ftffXtegMl [ADDRESS] 
1 T @ 2 # 1 2 

(72) mm*] (72)[INVENTOR] 

[ft*] £PSff ShinHirooka 
l&ffiXIZmffi] [ADDRESS] 

(71) [ffiSA] (71 )[PATENTEE/ASSIGNEE] 

[ft*Xte*ffc] 
AG&^HIfci^tf: Taiyo Yuden Co., Ltd. K.K. 

[ftBffXfi^Bf] [ADDRESS] 
^M#^E±^1TS2#12 

(74) [ftSA] (74)[PATENT AGENT] 

I*a±J [PATENT ATTORNEY] 

[ft*X«£f*] « fpfc Kazuyoshi Hojo 
[«*>»] [SPECIFICATION] 

[1.«W©£fM [1. TITLE] 

fl&R! h The electroconductive paste for thick films 



00/10/30 



2/12 



(C) DERWENT 



JP6 1-066303 



DERWEMT 



Ag,Pd,Au,Pt e®*&H&£tf 
49-91 m*%b,#7X7y y 
h^6~20M*%t > 2n,AI,Sn<7D 
1 a«±i>6»it*»5fej9S 3-31 
M% c ri> ft 5 ©j/q y 

•5 0 



THOIV1SOM SCIENTIFIC 

[2. Claim] 

That which consists of noble metal powders 
such as Ag, Pd, Au, and Pt, of 49 - 91 weight%' 
glass fnt of 6- 20 weight%, and powder which 
consists of 1 or more sorts of Zn, Al, and Sn of 3 
- 31 weight%, is made to cake with a binder 

The electroconductive paste for thick films 
characterized by making as above-mentioned. 

[3. DETAILED DESCRIPTION OF INVENTION] 

[INDUSTRIAL APPLICATION] 

This invention relates to the electroconductive 
paste used for producing a hybrid integrated 
circu. etc. by thick film methods, such as the 
so-called screen printing method. 



z> t& m m (o m it * m c tc 

*Ag,Au,Pt &<D*&mt:^j& 
h Zfem L,iti£ N2 # 



[PRIOR ART] 

When circuit apparatuses, such as a hybrid 
integrated circuit, are generally produced by the 
thick film method, the method in which while 
according to a predetermined wiring pattern, an 
electroconductive paste is printed by the screen 
printing method, using the ceramic substrate 
which has a through-hole as a base, the above 
through-hole is filled with said paste, and these 
are printed is adopted. 

When baking an electroconductive paste in 
air ^ prd«r..to prevent the gain of the resistance 
valuv. Dy the oxidation of a metal component 
the electroconductive paste which essentially 
consists of noble metals, such as Ag, Au, and 
Pt, is used. However, these are expensive 

Then the method of using the 
electroconductive paste which essentially 
consists of base metal, such as Ni, and bakinq 
this in inert gases, such as N2 gas, as an object 
for inexpensive, is utilised. 

However, baking in air the resistive paste 
which essentially consists of Ru02 used in 
order to compose a film resistor on an above 
substrate is needed. 
For this reason, when a film resistance is 
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composed, after baking processing the 
electroconductive paste which essentially 
consists of base metal, the base metal 
conductor exposed externally was galvanized 
with noble metals for anti-oxidation. Then, the 
electroconductive paste and the above resistive 
paste which essentially consists of noble metals 
are printed from on this. The method of printing 
this in air was taken. 



Ml 

V^a^JR^O^fc: Ni *y 

- ©*Wfi.±E©fiE*©IH|)B 
Zn,AI 4 felt Sr\%Mz.6Zb \z 

£ v ,zfi&%.&mmftomm 



[PROBLEM ADDRESSED] 

However, in the anti-oxidation process by noble 
metals plating, the procedure which carries out 
plating of the it top with noble metals first after 
giving Ni plating only to the base metal 
conductor exposed to the surface of a ceramic 
substrate is taken. 

Accordingly a relatively complicated process 
is needed. This is why the cost reduction 
effect obtained by using a base metal paste is 
eliminated sharply. 

This invention is made that the above- 
mentioned conventional problem should be 
eliminated. It paid attention that there is an 
effect which prevents an oxidation by the 
boundary surface of said base metal conductor 
when applying a coating and baking processing 
this on the surface of a base metal conductor, 
by adding a small amount of Zn, Al or Sn to 
noble metals and the electroconductive paste 
which consists of the glass frit. A direct 
electroconductive paste is printed, without 
carrying out a special anti-oxidation process, 
such as noble metals plating etc. It enables it to 
bake this in air. 
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JIBM*#»-*-5fc»©#a] [Means for solving a problem] 

ic5 ^^t iSfffl&E^fi^'- The electroconductive paste for thick films by 

* h te,Ag,Pd,Au,Pt ^©#&J1 this invention, consists of noble metal powders 

49-91 S4% b,#7X such as A 9- Pd - Au . and Pt, of 49 - 91 weights,' 

7 V v V & 6-20 fi 4 % glass frit of 6 " 20 we '9 nt % and the powder 

t ,Zn,AI,Sn <D 1 m£k±i> fc 5 £l° r more S ° rtS ° f Zn ' Al ' and 

to ^T5^ such as CaO-BaO- 

, h { c ( ,,cao. sssr 9,ass ' are 9enera,,y used for the 

BaO-Si02 Ii/7^f©igi 

1^1 [EFFECT] 

■Z<D%W\z£z^<<~- * k£ When the electroconductive paste by this 

fcM-tzm&lZ.^ftUktfxtp- invention is used, noble metals plating is not 

X*mj8,£titc$.&mmft<Dmm made t0 tne surf ace of the base metal 

fc*&M * y*Zt-f * (D± conductor b aked in the inert gas, but said paste 

ku^-* k &m&mtex%im - s d ' rectly printed in piles on this - Tnis ls baked 

I'y '""hen. the conduction state required for 
Z ' L ^r* ff t ± electric connection of a circuit is obtained at the 

* H£te&LT#£>;rifc^#; contact of a base metal conductor and the 
fc©S/£"?.@l&©*ar,8jgs& conductor which bakes an above 
fc&£&Vattft## btiZo electroconductive paste and was obtained). 

Z.til$&g<D <fc 5 fcjgfcfc J; Tnis is considered to be caused the reason 

z-b<Dt%z.tbtiz. ±mmm be ,l ow - , 

k *sm tb-p*,***, z. . If an above electroconductive paste is baked 

t **M^> 3ir ' metalSl SUCh as Zn ' Al ' Sn - etc - wnich 

a. e exist near tne boundar y surfa <* with a base 

5*1 Zn .AI,Sn «W metal conductor, will take oxygen from said 

W^IIW^I^rloT base metal conductor, and will oxidize. In the 

&fc£ti,Z.h&j&fe£tif z tf glass component by which the sintering was 

7 (^!JiititS «t 5 : carried out, this is received and makes and 

Z<Dtc&M& dis Perses. 

JR#fr©^ffi#i£T?tt,^0 ! ^ irSf tn,s / eason ' near the surface of a base 

<D Ni «o^MB?^Sbxfthr» me conductor ' m etal components, such as Ni 

Z*tm -*tlmt± ? E> wi " be ' 80 10 speak ' in tne reduction ^ate. 

^f^u JJ^ mt ^ n Tnis is not oxidized > but rea cts with the noble 

T^±.^mm^-7, Y %><D metals components in an above 

Ag.Pd.Au.Pt t$<DM&mj$fr t electroconductive paste, such as Ag, Pd. Au, 

^LTmft3tiBRffi$?g/ft and Pt - and an electric conduction' state is 

-f§ o formed. 

te$$MM<<—x h<Dffi.f$,it& ,n addition - the reason which limited the 

± IS <D J; o fc m& L 7* 3 * tt com P os| t |on ratio of an electroconductive paste 

i^A-SfflfS, as mentioned above is as following. 
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(1) Zn,AI,Sn «0&JK&£#£ 

±£jh,fett 31 M%^T"Cfe 

(2) # 9 * # 4> fcffi £ 5 £ 

i ft < 4 

5. r©^P)6~20 tt%© 



immm] 

t5„ Ag *fr5fc 63g,Pd ffiji 
12g,Zn 6g RXf CaO-BaO- 
Si02 ^7^7!Jy h 19g 

— X 6g £ a-^ — ;v 
33g SrAP t ,3 ^ o -/V 5 /H? 

55 

§ fufcttdj* w-r s sum*-* 
-c , m m <d u n # ^ 

3-5,7-9,13-17,21,22,24-26,29 
-33,36-39,43-45,49,50,52,54- 
61 ,64-71 ,73-77,79-85 T?* £ 



(1 ) If there are many metal powders, such as 
Zn, Al, and Sn, the quantity of the oxide 
produced when baking processing an 
electroconductive paste in air will increase. As a 
result of said oxide's dispersing so much in a 
glass component, there is trend that the 
adhesion strength of a conductor reduces. 

Moreover, the above oxide which exists in a 
noble metals grain boundary, without dispersing 
in glass raises the resistance value of a 
conductor. 

These need to be 31 weight% or less 
practically from this point. 

Moreover the composition ratio requires 3- 
weight% in the minimum in order to do an above 
effect so. 



(2) If a glass component is too few, the 
adhesion strength between conductors will 
become low. Conversely if it is too much, the 
glass component by which the sintering was 
carried out will wear the connection surface 
between conductors, and the contact resistance 
between conductors will become high. 

The 6 - 20-weight% composition ratio is 
required from this point. 

[Example] 

The Example of this invention is explained 
below. 

Ethyl cellulose 6g and (alpha)- terpineol 33g 
is added as a binder to 63g of Ag powder, 12g 
of Pd powder, 6g of Zn powder and CaO-BaO- 
Si02-based glass frit 19g. Kneading is carried 
out by the 3 step formula roll mill. The 
electroconductive paste which has the 
composition shown by the sample number 55 of 
the attached table was made. 

Furthermore in addition to this, the 
electroconductive paste which has the 
composition shown by the sample number 3-5 
of the attached table, 7 - 9, 13 - 17, 21 and 22, 
24 - 26, 29 - 33, 36 - 39, 43 - 45, 49, 50 and 52, 
54 - 61, 64 - 71, 73 - 77. and 79 - 85 was 
respectively made by the similar method. 
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200 /z m ©^j&J&JBSS/- h tc, 
T,Ni Sr±^tf5»^- 

JK»i"— h £ 125°C©fi^T*10 

Tto ^xzfii: 900t:oM 

t&* L/c|&,2%© H2 Sr^tr N2 
jfx^mn^X* 1200^^ 
Tfc 2 B^g£,IHffi}£^-J: 

:o^-efiEi,i • • • rt» 

mmm L-ttmti&m 2a,2b m 
1 ©ticiai L/c* 

y->W*JU 
*{c^V>T 850^(7)?^^ 16 
^^Ti^Ltiflc 3,3 £ 

lc 1mm A©§l#ttJL«SW 5 
SrRttfCo 



[Example of usage, and EXPERIMENT] 

Next, the electroconductive paste obtained in 
the above Example was used by the method 
like the next, and the test was performed. 
The through-hole was filled with the above 
electroconductive paste while the screen 
printing of the electroconductive paste which 
essentially consists of Ni is carried out on the 
non-sintered ceramic sheet of thickness 200 
micro-m which has some through-holes 
according to a predetermined wiring pattern. 

Subsequently, this non-sintered ceramic 
sheet is heated for 10 minutes at the 
temperature of 125 degrees C. After drying, 4 
sheets were laminated in the predetermined 
order and it was stuck by pressure. 

Subsequently this is heat-treated at the 
temperature of 900 degrees C. After removing a 
ceramic sheet and the binder component in an 
electroconductive paste, it puts for 2 hours at 
the temperature of 1200 degrees C in N2 gas 
atmosphere containing 2% of H2. The 
multilayer wiring board which is shown in the 
drawing was made. 

At this time, the resistance value of a 
conductors 2 and 2*** which conduct mutually 
within substrate 1,1***, is measured between 
conductor surfaces 2a and 2b which were 
exposed to the surface of the substrate of the, 
top stage. 

Next the electroconductive paste obtained in 
the above Example is used. The screen printing 
of said paste is carried out so that the conductor 
surface exposed to the surface of the most 
outer substrate 1 may be covered. In air, the 
temperature of 850 degrees C is provided for 10 
minutes, and this is baked. Conductors 3 and 3 
were provided. 

In addition, the lead-out electrode part 5 of 1 
mm square was provided to the terminal part of 
a substrate at this time. 



&^T*$ffc}cixtt btltz^ft Subsequently the resistive paste which 
3,3 HJldZoT Ru02 £r^j$:# essentially consists of Ru02 is printed between 
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mm* 10 &w*7Lxm&.um 

^Ui©i# 3,3 «fg 

**L^h,±!B*#: 2,2 • • • © 

k*Lfc_hlE^#: 3,3 ©^ffi 
3a,3b -eS!l^L,rtb^#^® 
2a,2b -CS!l^Lfc±lS«Mt 
(DttitMtlt 1.00 "9 ,RflS 

S'J^^^iit4(Dffl|{c roj -c* 

*fc,±IB»tefif|J 5 fc 0.5 
y - KH6 fc^ffltttt 7 L.P JJ 
- Kj»6 1 ©*S»2i*f L 

ran 5 1 ^s^bfjiii- 
s t %<Dmm&mtt,ftti*> 

1 .0kg/mm2 £t_hT & o fc, 

* , m m <d & n $ # 

1,2,6,10-12,18-20,23,27,28,34 
,35,40-42,46-48,51 ,53,62,53,7 
2 78 (D&m^Tjk-tJ: 5 ic, 

«s±BB# $ ft v ^ * 
l-^-Tii t> 3,3 t mm* 

4 ©f^RW«tg|^S 3a,3b 



the conductors 3 and 3 provided newly. In air, 
the temperature of 850 degrees C is provided 
for 10 minutes, and this is baked. The film 
resistance 4 was produced on the substrate 1 . 

And before and after producing these 
conductors 3 and 3 and the film resistance 4, 
the resistance value of above conductors 2 and 
2 *** is respectively measured on the surfaces 
3a and 3b of the above conductors 3 and 3 
which were able to be newly provided on it. The 
ratio with the above resistance value which 
measured this on the conductor surfaces 2a 
and 2b is 1.00. Even when it baked in the 
oxidizing atriiospnere, the gain of resistance 
value was not seen. 

"(circle-symbol)" showed this to the column of 
the conduction property of an attached table. 

Moreover, the lead wire 6 of 0.5 (phi) is 
soldered to the above electrode part 5. When 
said lead wire 6 was pulled perpendicularly to 
the surface of a substrate 1, and tested, the 
tensile strength in exfoliating said electrode part 
5 from the substrate 1 surface was 1.0kg /mm2 
or more as shown in an attached table. 



[Comparative Example] 

For the sake of a comparison with an above 
Example, as shown in each column of the 
sample numbers 1, 2, 6 10 - 12, 18 - 20, 23, 27, 
28, 34 and 35, 40 - 42, 46 - 48, and 51, 53, 62, 
53, 72 and 78 of an attached table, the same 
component as the electroconductive paste by 
this invention is contained. However, the 
composition ratio makes the specimen which 
does not fulfill the requirements for above, like 
an above Example. This was used on the same 
conditions as the example of above usage and 
EXPERIMENT, and this was tested. 

As this result, as shown in each column of an 
attached table, the ratio of the resistance value 
respectively measured between conductor 
surfaces 3a and 3b before and after production 
of conductors 3 and 3 and the film resistance 4, 
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mftmm 2a,2b m-eaxELfca 
titftjovcffi 1.00 %mx-z>Mz 

©ffi£iffi©Jfcfls 1.00 

t> © £SJ*©*iIte©«K: r x j 

1.0kg/mm2*S[ , Tffcofc 0 

a ± n n l it a 5 , r © is 

ckfttf.^&JWtt©*®^* 

****«©«**» 
©fci&Kfc^ttfcwarta* 

T?#*. £©fca^M4tf||ilK 



and the resistance value measured between 
conductor surfaces 2a and 2b exceeds 1 .00 ("*" 
showed that by which the ratio of this resistance 
value exceeds 1.00 in the column of the 
conduction property of an attached table.) Or 
tensile strengths was 1 .0kg / mm2 or less. 

[EFFECT OF THE INVENTION] 

As having explained above, according to this 
invention, a direct electroconductive paste is 
printed so that the above conductor surface 
may be covered, without carrying out a special 
anti-oxidation process of giving noble metals 
plating to the surface of a base metal conductor. 
And only by baking this in air, the conduction 
property required to compose an electric circuit, 
without oxidizing the conductor surface can be 
obtained. 

For this reason, the number of processes 
reduction for producing circuit apparatuses, 
such as a hybrid integrated circuit, can be 
aimed at now. 



[4.Bfi©«¥&R9n 
8W«©*$#fi©7ttfeM£ 



[4. Brief Description of Drawings] 

A drawing is the schematic cross-sectional 
chart to which the dimension of the thickness 
direction of the multilayer interconnection 
ceramic substrate which shows the example of 
usage of the electroconductive paste by this 
invention was enlarged. 
PATENTEE Taiyo Yuden Co., Ltd. K.K. 
Representative Patent attorney Kazuyoshi 
Hojo 

Attached table 



* fiJtitSM?!! t L"Cf^KSttfc * shows the specimen produced as 
SrTFt" Comparative Example. 



SISBftA kg/mm2 



Attached table 

Row (left to right) Sample number, 
Composition ratio (weight%) (glass), 
Conduction property, Tensile strength 
kg/mm2 

* shows the specimen produced as 
Comparative Example. 
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♦ ttJfclfefclfc LTft^Sftfcft Row (left to right) : Sample number, 

^Sr^-f Composition ratio (weight%) (glass), 

^ijgj,^^. Conduction property 

5l3B£i£ kg/mm2 Tensile strength kg/mm2 

*HJt««tLTfKK**tfcK * shows the s P ecimen Produced as 

■ani Comparative Example. 

25^1 Row (left to right) : Sample number, 

KWBF-^ Composition ratio (weight%) (glass), 

&&fiJti£(jt4%) 

^iitt Conduction property, Tensile strength 

kg/mm2 kg/mm2 

S T Row ( left t0 r '9 ht ) : Sam P ,e number, 

|a^Jt(£4%) Composition ratio (weight%) (glass), 

Conduction property, Tensile strength 

3\m&m kg/mm2 kg/mm2 



58^ 



(No drawing) 



^WMlEW Amendment 

Bgfp 59 ^ 10 M 9 0 October 9th, Showa 59 

^|ip^_g.^ Director-General of the Patent Office Mr. 

1 itt©*^ Manabu Shiga 

\.~7r***mcMc * o 1 ■ Display of an incident 

Bg^p 59 ¥#rP^^ 1 87067 * p ate nt application of No. Showa 59 1 87067 

[2.»9l0>«ft] ;; [2. TITLE] 

J^fi^ffii^lg^—x The electroconductive paste for thick films 

3 WE^^t^b^ 3 ' Person who Corrects 

©H* tt«A Relationship with the Incident PATENTEE 

ffiff JWC»-&*K±«F1TB A 
2#12^- 

;fc»St«8sS;£lt Name Taiyo Yuden Co., Ltd. K.K. 

4.ft3A 4 - Representative 

ftBf 310"5K***Frfr3L«= f , „ 

Name (81 92) patent attorney Kazuyoshi Hojo 
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BT3Tg3# 

ft^(8192)#S± «|PS 

(1) wmw% 2 m±frb 4 n~ 

±*»fe 11 fr©X**ftf?©ii 
«fc 5ig$i;te©if Jn&RCfc 

fe,Ag,Au,pt m<Dn&m*iL& 

fix v n 3 # , i ti h teM-e & 

5o hJB^LTNi 
h ^ftl L.^ttSr N2 # 



5. Date 
(Spontaneity) 



of Correction Instruction 



6. Number of Invention Increased by Correction 

7. Objective of correction 

The column of the DETAILED DESCRIPTION 
OF INVENTION of Specification 

8. Content of Correction 
The attached sheet 

Content of a correction 

(1) the sentences of 4th line of 2 page of 
specification from 11th line is corrected as 
follows. 

"When baking electroconductive paste in air, 
in order to prevent the gain of the resistance 
value by the oxidation of a metal component, 
the electroconductive paste which essentially 
consists of noble metals, such as Ag, Au, and 
Pt, is used. However, these are expensive. 
Then the electroconductive paste which 
essentially consists of base metal, such as Ni, is 
used as an object for inexpensive. The method 
of baking this in inert gases, such as N2 gas, is 
utilised." 

(2) "increasing" the 5th line from the bottom of 
the 8th page of Specification, is corrected to "an 
increase". 
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